ATP gradients inhibit the migratory capacity of specific human dendritic cell types: implications for P2Y11 receptor signaling.
Dendritic cells (DCs) are specialized antigen-presenting cells residing in tissues, from which they take up antigen. Activated DCs migrate through chemokine gradients from sites of inflammation to lymph nodes to stimulate T cells. At sites of inflammation, nucleotides, such as adenosine triphosphate (ATP), are released by activated or dying cells and can function as signaling molecules through P2 receptors (P2Rs). We investigated P2R expression in different DC populations and the effect of nucleotides on chemokine-directed migration. Exposure of monocyte-derived DCs (MoDCs) and CD1a+ dermal DCs to gradients of ATP inhibited their migratory capacity in a dose-dependent manner. Studies using P2R agonists and antagonists implicated signaling through the P2Y11R. On maturation, MoDCs down-regulated P2Y11R expression and were less sensitive to ATP-mediated inhibition of migration. In contrast, ATP did not inhibit the migration of CD1c+ peripheral blood (PB) DCs or interleukin-3 receptor-positive (IL-3R+) plasmacytoid DCs. Although all 4 DC populations expressed mRNA for P2Y11R, calcium-flux studies showed that blood DC types were unresponsive to P2Y11R agonists. In conclusion, DCs use distinct subtypes of P2R. The formation of ATP gradients at sites of inflammation may transiently inhibit the migration of local DCs, thus prolonging the time of antigen encounter. P2R inhibition may represent a new strategy to improve the migration of antigen-loaded DCs from the vaccination site to lymph nodes.